Combined targeting of MAPK and AKT signalling pathways is a promising strategy for melanoma treatment.
In melanoma, several signalling pathways are constitutively activated. Among them, the RAS/RAF/MEK/ERK (MAPK) and PI3K/AKT (AKT) signalling pathways are activated through multiple mechanisms and appear to play a major role in melanoma development and progression. In this study, we examined whether targeting the MAPK and/or AKT signalling pathways would have therapeutic effects against melanoma. Using a panel of pharmacological inhibitors (BAY 43-9006, PD98059, U0126, wortmannin, LY294002) we inhibited the MAPK and AKT signalling pathways at different levels and evaluated the effects on growth, survival and invasion of melanoma cells in monolayer and organotypic skin culture. Antiproliferative and proapoptotic effects of inhibitors alone in monolayer culture were disappointing and varied among the different cell lines. In contrast, combined targeting of the MAPK and AKT signalling pathways significantly inhibited growth and enhanced apoptosis in monolayer culture. To verify our data in a more physiological context we incorporated melanoma cells into regenerated human skin mimicking the microenvironment of human melanoma. Combinations of MAPK and AKT inhibitors completely suppressed invasive tumour growth of melanoma cells in regenerated human skin. Combined targeting of MAPK and AKT signalling pathways is a promising strategy for melanoma treatment and should encourage further in-depth investigations.